Abstract: This paper studies the futures markets for maize and wheat in India in
Introduction
Futures contract is an agreement for buying or selling a commodity for an agreed predetermined delivery price at a specific future time while the futures market is the place or exchange where people can trade standardized futures contracts. The main participants in the futures market are the hedgers (producers and consumers) and traders (speculators and arbitrageurs). Price risk management and price discovery are the two major functions of the futures market. Risk management is the transfer of price risk from hedgers to speculators who provide liquidity in the market in the course of seeking profits while price discovery is when there is convergence of the futures and spot prices which is an indication that available information are incorporated into the futures price. The futures market is said to be inefficient if is unable to perform either of or both afore mentioned functions.
Considering the fact that agricultural commodities are mostly prone to high price volatility as a result of market fundamentals such as yield fluctuation dictated by weather conditions, demand and supply elasticity with respect to price as well as the time lag of production activities that sometimes result in a hog cycle, futures markets have thus been deemed important. For instance, agribusinesses and producers are faced with a diverse array of marketing and production alternatives, hence the need to have knowledge of prices that will likely prevail at future spots in order that they can make informed decisions among competing commodities and smoothen their earnings as well as plan costs of commodity storage. Commodity price forecasts are reportedly key inputs to macroeconomic policy planning and formulation. [1] Also, futures markets help consumers to make informed decisions on their budgets; reduce volatility in expenditure by knowing when and where to make purchases. In addition, the futures trading help exporters and importers to quote realistic prices and to choose competitive markets for their transactions. For these reasons, it becomes imperative to study the futures market.
Agricultural commodities futures in India are considered important because the country has transformed from being a net importer to a net exporter of many commodities as a result of the green revolution of the 1960s. India has 5 national exchanges and 21 regional exchanges for commodity derivatives trading. Besides, commodity derivative in India started as far back as 1875 with the advent of the Bombay Trade Association Ltd futures trading in cotton. [2] The National Commodity Derivatives Exchange Limited (NCDEX) from which the historical price data for the study was obtained is one of the most important commodity exchanges in India. It was incorporated as a public limited company on April 2003 under the "Companies Act 1956" and it commenced its operations on December 15, 2003. It is a national-level technology driven demutualised online commodity exchange that is headquartered in Mumbai and offers facilities to members from the centres located throughout India. Futures' trading is allowed in all commodities except tur, urad and rice which were suspended in 2007 from futures trading; however, options' trading is not allowed.
Agriculture employs about 57 per cent of the Indian labour force. [2] For a sector that is highly influenced by weather, biological elements, price volatility and yet provides much employment; it is important that the income of the people are stabilized through the risk management window that futures market offers. The two agricultural commodities are selected for their peculiarity; maize is the world's third most important crop after wheat and rice. About 75 per cent of India maize production is used by the poultry feed sector; about 20 per cent by the starch industry and the rest is used for human consumption and livestock. There has been an enormous demand for Indian maize in the Asian countries and its price tends to peak during the months of April to June and starts declining from the month of July. Wheat is mostly cultivated as a cash crop and also used as a common food staple. India has the largest area in the world under wheat and its production makes up about 35 per cent of India's total food grain production of 210-212 million tons in a year. The major importers of Indian wheat are from South-east Asia and Gulf countries. More so, the price of wheat peaks around September to January but declines from February. Given the importance of these crops, this paper seeks to find if their futures markets are efficient.
Market efficiency is the ability of commodity prices to quickly and fully reflect all the underlying public and private information so as to hedge away high gains or losses. It indicates that prices reflect all publicly available information and as such, profitable strategies cannot exist. [3] Efficient market hypothesis also requires that all past information should already be incorporated into the current futures price and therefore past futures and spot prices should not have any significant effect on the future spot price. [4] The efficient market hypotheses are made up of the weak, semi-strong and strong forms. Tests for weak-form efficiency rely on information embodied in past prices while tests for semi-strong form efficiency use all publicly available information on prices and other relevant information.
Some studies of agricultural futures market used Johansen cointegration procedure to test for long-run efficiency and unbiasedness as well as the application of the Error Correction Model (ECM) to test for short-run inefficiencies and pricing bias. [4] Research has shown the futures market efficient and unbiased in the long run but with some inefficiencies and pricing biases in the form of dynamic lag structure in the short run. The futures market of corn, soybean and wheat in the United States were studied and the presence of weak form market inefficiency was identified; agents were able to profit from information embodied in past prices. [3] Market failure and inefficiency which result in excessive market fluctuations have been stated as some of the reasons for the establishment of futures market. [5] Futures prices may deviate from future spot prices for several reasons such as government price intervention, unexpected changes in foreign exchange rate and significant changes in the volume of demand and supply. It was found that futures tend to be inefficient given a longer forecast period. [6] In a study of cattle futures, it was also opined that futures prices are efficient forecasters of spot prices with near maturity dates. [7] Market inefficiency also arises when there is high price volatility even though an efficient futures market is expected to exhibit some level of volatility because prices must change to reflect new information flow. This is why, in a free economy, volatility of prices is directly related to the flow of information, such that a market which reacts faster is assumed to be better. [8] Price volatility occurs when prices change by significant amount over a short period of time. The volatility in agricultural prices is partially or fully managed by the locking-in of prices (hedging). Although agricultural price volatility cannot be eliminated, its variability can be mitigated such that price volatility reflects market fundamentals and do not convey wrong signals as a result of wrong information, speculation or panic. [9] The lead-lag relationships between futures trading activity and cash price volatility were examined and it was found that unexpected futures trade volume causes unidirectional cash price volatility for most commodities, but there was weak causal feedback between open interest and cash price volatility. [10] On this note, the study determines the presence of volatility and the reliability of futures prices as good predictors of the spot prices of maize and wheat commodities. The paper starts with introduction of the agricultural futures market and its relevance in India. Then it reviews selected literature on the study of futures market. The proposed methodology to analyze the study objectives is presented, the results of the analyses are discussed and the paper ends with conclusion.
II. Methodology
The study uses data obtained from the database of the Indian National Commodity Derivative Exchange (NCDEX) [11] on the futures trading of the commodities for the period of January 2006 to June 2011. The daily price data is converted into monthly price data. Stationarity of the data is determined with a unit root test using the Augmented-Dickey Fuller (ADF) method. Augmented Engle-Granger (AEG) cointegration test of unit root is applied on the obtained residuals of the long-term equilibrium regression. The existence of cointegration means the price relationship between futures and spot can be adequately represented by an error correction model (ECM). This study tests for weak-form efficiency as is mostly done for commodity time series that are mostly non-stationary and hypothesizes that the futures markets for maize and wheat in India are efficient and serve the twin purposes of risk management and price discovery.
Cointegration Regression
Unit Root Model: ∆Y it = α 0 + α 1 Y it-1 + α 2 ∆Y it-1 + ε t (1) The cointegrating regression: SP it = β i1 + β 2 FP it + U it (2) Where, SP is spot price and FP is futures price. It can be inferred that the futures market is unbiased and efficient if the null hypothesis: β 1 = 0 and β 2 = 1 of (2) is not rejected. Also, since the efficiency of the futures market implies that the current futures prices reflect all past or historic information, the lag terms of the futures and spot are reflected in the model. SP it = β i1 + β 2 FP it + β 3 FP it-1 + β 4 SP it-1 + U it ( 3) The futures is regarded as efficient if the null hypothesis: β 3 = β 4 = 0 of (3) is not rejected, otherwise it is not. ECM Model: ∆SP it = α 0 + α 1 ∆FP it + α 2 U it-1 + ε t (4) The ECM determines the short run disequilibrium relationship between the futures and spots prices.
Estimation of Volatility
Price volatility is determined with an ARCH (2) model [12] 
III. Results And Discussion
The coefficients of variation in the spots and futures prices as shown in Table 1 reflect the degree of variability within the price series and it is higher in the wheat commodity than maize; this is attributed to the ban on wheat futures during the period of 2007-2009. It was found that maize and wheat futures are a little more unstable than their spots. The distribution of futures and spot prices of maize were fairly symmetrical while those of wheat were negatively skewed. The futures price of wheat were platykurtic but the price series of maize and wheat spot prices were more peaked (leptokurtic) indicating a lower variance. The null hypothesis of non-stationarity of the price series was not rejected as indicated by the result in Table 2 . A test for unbiasedness and efficiency on the results presented in Table 3 using (2) showed that the null hypotheses are not rejected for both commodities; suggesting that the futures market is an unbiased and efficient predictor of the spot prices of the commodities. Also, futures price is shown to have a significant positive effect on the spot price for both commodities. The cointegration test showed that the coefficients of the lagged residual terms as presented in Table 4 for both commodities were significant and had the expected negative signs and the null hypothesis of nonstationarity was rejected implying that the futures and spot series are cointegrated and therefore converges. However, literature states that cointegration is only a necessary but not a sufficient condition for market efficiency. [4] Thus a further test on the past prices as shown in Table 5 indicated that past futures and spot prices were simultaneously significantly different from zero. Which means the null hypothesis that β 3 = β 4 = 0 was rejected and the market was found to be weakly inefficient. In other words, past prices especially the past spot prices provided additional information that could be used to predict future spot prices. In the short run, using the ECM (4), futures prices were found to have a positive impact on the spot prices. The significant coefficient of the error correction terms in Table 6 indicated disequilibrium but the absolute values of α 2 (-0.45 and -0.36) for maize and wheat respectively had the expected negative signs -0.454 (-4.504)* -0.364 (-4.565)* *significant at the 5% t-critical value of 1.658 In testing for volatility, a positive coefficient of the second lagged term β 2 as presented in Table 7 suggests that a previous period high volatility will continue to be high in the current period and there will be volatility clustering but if the previous lagged term β 1 is zero, then there is no volatility clustering. The null hypothesis of no volatility clustering was not rejected as there was no observed individual or joint significance of the lagged volatility variables for the two commodities. This means price movements are more likely due to normal forces of demand and supply and not speculative activities or herding. 
IV. Conclusion
The study set out to determine if the futures market for maize and wheat in India were efficient. It was inferred from the descriptive statistics that the variability between the futures and spot prices suggests that the maize and wheat futures markets were inefficient. Cointegration as a necessary but not sufficient condition for market efficiency is found between the spot and futures prices of the individually non-stationary series. The presence of cointegration is an indication of interdependency between the price series and it supports the findings of unbiasedness of the futures price in predicting the future spot prices. Consequently, the futures market is an optimal forecaster of future spot rates and is able to play the role of price discovery. The convergence of the futures and spot prices is reinforced by the negative error correction terms that help to minimise losses and gains in futures contract payments as contract maturity draws close. The futures markets were found to be weakly inefficient as they contained additional information that traders could use to make additional gains.
Although an efficient market must exhibit some level of volatility there was no significant price volatility. The presence of convergence between the series may have eliminated significant price volatility. The study shows that inefficiency is not always caused by volatility because even though there was no significant volatility, the market was weakly inefficient. The findings are relevant to the formulation and implementation of policies that would influence the use of the futures markets. It is recommended that increased effort be made to encourage the use of the futures market through public sensitization and training. This will reduce agricultural income risk. Participants of the Indian NCDEX can adequately use past prices or current futures prices to predict the future spot prices and make informed decisions about their time and point of sale or purchase, depending on the commodities basis (difference between a given location cash price and the futures price of that commodity).
